Reactive oxygen species mediate ET-1-induced activation of ERK1/2 signaling in cultured feline esophageal smooth muscle cells.
Reactive oxygen species (ROS) have been shown to play a critical role in propagating the signals of several growth factors, peptide hormones, and cytokines, such as epidermal growth factor, insulin, and interleukin-1. We investigated a possible role for ROS generation in mediating the action of ET-1 on activation of ERK1/2 in cultured feline esophageal smooth muscle cells (ESMC). Confluent layers of ESMC were stimulated by 10nM ET-1; activation of ERK was examined by western blot analysis with phospho-specific antibodies of ERKs. ET-1 induced ERK1/2 phosphorylation in a dose- and time- dependent manner. ERK1/2 activation by ET-1 reached the maximal levels at 5min showing slight activation up to 20min, and then slowly declined. It was confirmed that the activation of ERK1/2 was reduced by MEK inhibitor PD98059. We observed the dose-dependent inhibitory effect of diphenyleneiodonium (DPI), an inhibitor of reduced nicotinamide adenine dinucleotide phosphate (NADPH) oxidase on the ET-1-enhanced ERK1/2 phosphorylation in ESMC. Pretreatment of ESMC with N-acetylcysteine, a ROS scavenger, also attenuated the ET-1-induced ERK1/2 activation. In addition, DPI significantly inhibited the ET-1- induced ROS production when ROS was measured as a function of DCF fluorescence. The results suggest that ROS might be critical mediators of the ET-1-induced ERK1/2 signaling events in ESMC.